Immunological cross-reaction and antigenic identity between pregnancy-associated arglycoprotein (U2PAG) and U2PAG analogues in the mouse and the rat are demonstrated. The proteins have been characterized independently in 2 different laboratories and the physicochemical and biological properties of the rat and the mouse a2PAG analogues and human a2PAG are compared and discussed.
Summary
Immunological cross-reaction and antigenic identity between pregnancy-associated arglycoprotein (U2PAG) and U2PAG analogues in the mouse and the rat are demonstrated. The proteins have been characterized independently in 2 different laboratories and the physicochemical and biological properties of the rat and the mouse a2PAG analogues and human a2PAG are compared and discussed.
The biological significance of human pregnancyassociated arglycoprotein (pregnancy zone protein (PZP), a2PAG) is uncertain and several attempts to establish laboratory animal models for the study of this protein have been performed. Folkersen, Svendsen, Hau & Hindersson 1979) and in serum of dogs (von Schoultz, Damber & Stigbrand 1976) . Employing a sensitive line immunoelectrophoretic assay a protein in pregnant mice was found to be partially identical to human a2PAG. (Hau, Westergaard, Svendsen, Bach & Teisner, 1981) .
A pregnancy-associated serum protein in' rats resembling human a2PAG has independently been described by Porstmann & Schmechta (1980) and Sarcione & Delluomo (1981) .
The aim of the present study was to examine the extent of immunological cross-reaction between the murine a2P AG analogue, pregnancy-associated murine protein-l (PAMP-I) (Hau, Svendsen, Teisner & Svehag, 1978) and rat pregnancy-associated globulin (r-PAG) (Porstmann & Schmechta 1980 ). Furthermore the physicochemical and biological properties of human a2PAG, murine PAMP-I and rat PAG are compared.
Received 23 February 1984. Accepted <) April 1984.
Materials and methods Antisera
Monospecific antisera against PAMP-1 and r-PAG were produced as previously described (Hau et at., 1978 , Porstmann & Schmechta, 1980 .
Line immunoelectrophoresis
The electrophoresis was performed on 11 x 11 cm glass plates in a 1% (w/v) agarose gel (Indubiose A 37: L'lndustrie Biologique Fran<;aise) in TRIS barbital buffer pH 8·5 with a thickness of 1·5 mm. 4 gel strips were moulded from the cathodic side (a) an empty gel (11 x 1·5 x 0·15 cm), (b) a line gel (11 x 0·5 x 0·15 cm) containing antigen (0· IS f.ll serum of a pool of pregnant Bom : NMRJ mice per cm 2 gel), (c) an empty spacer gel (II x I x 0·15 cm) containing wells with a diameter of2·5 mm and (d) a gel (11 x 8 x 0·15 cm) containing 7·5 f.ll goat anti PAMP-I antiserum per cm 2 gel.
During electrophoresis (18 h at 2·5 V/cm) the antigen present in the line gel migrates through the empty gel into the antibody-containing gel and a line precipitate is formed, parallel to the line gel. The distance from the line gel to the precipitate is determined by the antigen/antibody ratio. If a well contains antiserum with reactivity against the antigen, the antigen/antibody ratio is diminished, resulting in a negative deflection of the precipitation line above the well. When a well receives a sample containing the antigen, the antigen/antibody ratio is increased, resulting in a positive deflection of the precipitation line above this well.
Molecular weight estimation of r-PAG
The molecular weight was estimated by 3 different methods.
Analytical size chromatography A pooled serum of pregnant rats of the outbred R stock (Fa. Herrmann, Biederitz, GDR) was subjected to size chromatography in calibrated columns packed with Sepharose 6B C1 and Sepharose G-200 (Pharmacia, Rodent analogues to human alAG Uppsala, Sweden) using a method previously described 1978) . The eluate was monitored at a wavelength of 280 nm. The fractions were analyzed for r-PAG by two-site binding enzyme immunoassay as previously described (Porstmann et al., 1982) .
Analytical polyacrylamide gel electrophoresis After protein reduction by heating in the presence of sodium dodecyl sulphate (SOS) and mercaptoethanol SOS slab gel electrophoresis was performed as described by Maizel (1971) .
Analytical ultracentrifugation
Sedimentation equilibrium experiments were carried out with 5 different concentrations of r-PAG. Fringe patterns were recorded with Rayleigh interference optics, the S~o was calculated by linear regression and extrapolation to zero~oncentration. After correction of density a S~o'\V = 6·74 ± 0·035 was determined.
Isoelectric point estimation of r-PAG
The isoelectric point was determined by focusing pooled serum of rats as well as purified r-PAG in a IIO-ml electrofocusing column (LKB, Bromma, Sweden) with pH values ranging from 3·5 to 10. Fractions were monitored at a wavelength of 280 nm and the concentration of r-PAG was determined by 2-site binding enzyme immunoassay.
Electrophoretic migration velocity estimation of r-PAG
Electrophoretic migration velocity was tested by immunoelectrophoresis using a mixture of pregnant rat serum of high r-PAG content and normal human serum as described by Backhausz (1967) . Using human transferrin and albumin as reference proteins the electrophoretic migration vel9city of r-PAG was ascertained to 5·16 x 10-5 cm~_I,ec-'.
Relative mobility estimation
The Rrvalues of purified r-PAG were determined by runs in 5 and 7·5% polyacrylamide gels (gelsystem No. 1 according to Maurer (1968)). Rm.34 was obtained for migration in 5% gels and RfIl.19 for migration in 7·5% gels.
Results and Discussion

Immunological cross-reaction between PAMP-], r-PAG and r-arPAG
Immunological cross-reaction and antigenic identity between PAMP-l, r-PAG, r-az-PAG and murine pregnancy-associated serum protein (ai-PAP) (Waites & Bell, 1984) was detected by negative deflections in-line immunoelectrophoresis caused by antisera to the proteins ( Fig. 1 Table 1 shows a comparison of the known data of human a2PAG and the mouse and rat analogues. In spite of more than 15 years of intensive research activities the biological function of human a2PAG remains unknown. A number of earlier attempts to demonstrate the existence of this molecule in rodents were fruitless most likely due to the differences in the physicochemical properties of the proteins.
Comparison of physicochemical and biological properties of human a]PAG, PAMP-I. r-PAG and r-arPAG
Immunological cross-reaction and partial antigenic identity between a protein in murine sera (PAMP-l) and human a2PAG was first demonstrated by Hau et al., (1981) using antisera raised in References I. Bohn, 1973; 2. von Schoultz & Stigbrand, 1974; 3. Bohn & Winckler, 1976; 4. Stigbrand, Damber & von Schoultz, 1976; S. Teisner, Folkersen, Svendsen, Hau & Hindersson, 1979; 6. Hau, Westergaard, Svendsen, Teisner, Bach et al ., 1982a; 7. Folkersen, Teisner, Grunnet, Grudzinskas, Westergaard et al., \981; 8. MacLaren, Reid, Konugres & Allen, 1966; 9. Hau, Westergaard, Svendsen, Bach & Teisner, 1981; 10. Stimson & Blackstock, 1975; 11. Chemnitz, Hau, Svendsen, Folkersen, Westergaard et al .. 1982; 12. Horne, McLay, Tavadia, Carmichael, Mallinson et al., 1973; 13. Bohn, 1974; 14. Stimson, 1972; 15. Beckman, Bergdahl, Cedergren, Damber, Liden et (II., 1979; 16. Hau e/ al., 1978; 17. Hau, Svendsen, Chemnitz, Teisner & Westergaard, 1983; 18. Hau, Svendsen, Teisner & Thomsen-Pedersen, 1980; 19. Hall., Svendsen, Teisner & Grudzinskas, 1982 b; 20. Svendsen, Hau. Chemnitz & Teisner, 1984; 21. Porstmann & Schmechta, 1980; 22. Porstmann, 191'4 (In preparation 1 ). Both PAMP-l and rat PAG have molecular weights of 150 000 Daltons, whereas the ((2PAG molecule usually appears with a molecular weight around 360 000 Daltons being composed of subunits of 180 000 Daltons. The isoelectric points of the 3 proteins are not identical, but all 3 interact with a relatively strong binding to the plant lectin concanavalin A (Con A). Both ((2PAG and PAMP-l are heterogeneous sialic acidcontaining glycoproteins, but whereas ((2PAG is detectable in circulation of adult men, PAMP-l and r-PAG are present in healthy sexually mature male animals in trace amounts only (Porstmann el al., 1982) .
Although the proteins do not appear to possess affinity to steroid hormones, administration of oestrogens results in increased serum levels in all 3 species (MacLaren, Reid, Konugres & Allen 1966; Hau, Svendsen, Teisner & Grudzinskas, 1982b; Porstmann el al., 1982) . Administration of testosterone inhibits the protein synthesis in the rodents (Hau el al., 1982b , Porstmann el al.,1982 , but studies of this nature have not been reported for humans. All 3 proteins increase in maternal serum concentration during gestation (Hau el al.. 1981; Schmechta, Porstmann, Nugel, Kopetz & Porstmann, 1982) and they are probably synthesized by the maternal liver cells (Chemnitz et al., 1982 -Chemnitz, J., Hau, J., Svendsen. P.. Folkersen. J .. Westergaard, J. G. et al.(1982) . Immunohistochemical dcmonstration of human and murine pregnancy-347 bearing animals (Porstmann, 1984) . The half-life of human ((2PAG as estimated following delivery is much longer than that of PAMP-1 (Bohn 1974 , Hau el al., 1982a , probably due to the higher metabolic rate of mice and because the changes in serum levels were estimated in animals with no detectable circulating PAMP-l into which purified PAMP-l was injected. Human ((2PAG and the rodent analogues have been found to exhibit genetic variation in serum levels, and the proteins seem to possess immunosuppressive properties yielding an immunoprotection of .the foetus (Beckman el al.,1979; Svendsen, Hau, Chemnitz & Teisner, in press; Porstmann et al., 1982) . The rodent ((2PAG analogues seem to be virtually identical and the discrepancies in their data in Table  1 are probably due to the fact that the 2 proteins have been characterized in 2 different laboratories. The human ((2PAG molecule, however, exhibits some quite different physicochemical properties and it remains yet to be elucidated whether the 3 proteins have identical biological functions in the 3 specIes.
